. Representative SEM images of PSS wrapped nanorod-dye conjugates prepared using (a) 618 nm  max nanrod and (b) 770 nm  max nanorod stock solutions. SEM images were used to calculate the average size and to confirm that adsorption of the dyes and subsequent PSS wrapping did not lead to significant aggregation.
Substrate preparation
Si wafer substrates (5 x 5 mm; Ted Pella Inc.) were first rinsed sequentially with methanol and distilled water and dried in a stream of N 2 . Next, the Si wafers were treated in an O 2 plasma cleaner for approximately 60 s and then immediately covered with a ~ 10 mg/ml solution of PDDAC in 1 mM NaCl for 30 mins to create a positively charged surface. Each wafer was washed with distilled water and dried under a stream of N 2 before 30 μl of nanorod sample was dropped onto the wafer and stored in a humidity chamber for a further 30 mins to 
prevent the droplet drying, before rinsing with water and N 2 drying. The deposition methodology was designed to ensure that the sample distribution was representative of the bulk solution rather than by drying-induced aggregation. Figure S2 . UV-vis spectroscopy measurements of 2 μM (a) DTDCI and (b) DTTCI dye solutions prepared in both water only and in 1 mM CTAB solution. In both cases there is a significant difference in the dye spectral properties as a function of time comparing with and without the presence of CTAB micelles. 
Fluorescence quenching
Demonstration that both DTTCI and DTDCI quickly adsorb onto the nanorod surface where the fluorescence signal is quenched thus providing evidence of both dyes having a high affinity for the CTAB bilayer. All measurements in Fig. S3 below were performed in the presence of a fixed bulk CTAB concentration of 1 mM. The difference between the two dyes is attributed to DTDCI being more hydrophilic than DTTCI and having a lower affinity for the CTAB bilayer. Differences in dye aggregation behaviour will also occur as a result of different solubility. The above SERRS spectra were obtained for quasi-spherical Au particles at DTTCI concentrations ranging from 0.05-2 μM. These samples do not contain the CTAB bilayer, and the dye is instead adsorbed directly onto the nanoparticle surface. The profiles obtained for samples containing 1-2 μM DTTCI are comparable, and the peak profiles are the same as those obtained for dye-rod conjugates, however, at dye concentrations below 1 μM, the spectrum profile changes. The boxed areas highlight regions of significant change. For the NR-dye samples, no dependence on the spectral profile as a function of dye concentration was observed, even at very low dye concentrations. As described previously in the literature 2, 3 , the differential Raman cross section (d R /d) for a single cross-scattering object can be defined as:
Au only (dark blue line)
Where C Label is the concentration of the nanorod-dye conjugates, I Label is the SERS intensity of the sample, I Standard is the Raman signal of the cyclohexane liquid with known concentration (C Standard ) and known absolute cross section. Both the sample and standard measurements were performed under identical conditions. The values for the SERS Intensities were obtained by performing a Lorentzian fit of the Raman peaks to obtain the area of the 802 cm -1 cyclohexane peak and the area of the highest intensity peak for the nanorod-dye conjugates (1241 cm -1 for DTTCI and 1245 cm -1 for DTDCI) which were fitted with a polynomial baseline.
Using values of C Standard = 9.26 M, C Label = 1.11 nM (DTTCI), C Label = 1.36 nM (DTDCI) the following estimates were obtained:
